Evidence that phospholipids play a key role in pre-beta apoA-I formation and high-density lipoprotein remodeling.
The initial plasma acceptor of unesterified cholesterol and phospholipids from peripheral cells has been identified as pre-beta migrating, lipid-free, or lipid-poor apolipoprotein (apo) A-I (pre-beta apoA-I). Pre-beta apoA-I is formed when plasma factors, such as cholesteryl ester transfer protein (CETP), remodel high-density lipoproteins (HDL). The aim of this study is to determine how phospholipids influence pre-beta apoA-I formation during the CETP-mediated remodeling of HDL. Reconstituted HDL (rHDL) containing either 1-palmitoyl-2-oleoyl phosphatidylcholine (POPC), 1-palmitoyl-2-linoleoyl phosphatidylcholine (PLPC), 1-palmitoyl-2-arachidonyl phosphatidylcholine (PAPC), or 1-palmitoyl-2-docosahexanoyl phosphatidylcholine (PDPC) as the only phospholipid were prepared. The rHDL were comparable in size and core lipid/protein molar ratio and contained only cholesteryl esters in their core and apoA-I as the sole apolipoprotein. The (POPC)rHDL, (PLPC)rHDL, (PAPC)rHDL, and (PDPC)rHDL were respectively incubated for 0-24 h with CETP and microemulsions containing triolein and either POPC, PLPC, PAPC, or PDPC. The rate at which the rHDL were depleted of core lipids and remodeled to small particles varied widely with (POPC)rHDL < (PLPC)rHDL < (PDPC)rHDL approximately (PAPC)rHDL. Pre-beta apoA-I was not formed in the (POPC)rHDL incubations. Pre-beta apoA-I was apparent by 24 h in the (PLPC)rHDL incubations and by 12 h in the (PAPC)rHDL and (PDPC)rHDL incubations. The enhanced formation of pre-beta apoA-I in the (PAPC)rHDL and (PDPC)rHDL incubations reflected the increased core lipid depletion of the particles combined with the destabilization and progressive exclusion of apoA-I from the particle surface. In conclusion, these results show that phospholipids play a key role in the CETP-mediated remodeling of rHDL and pre-beta apoA-I formation.